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1^030049898 2004/2/3 

tfl^ ^1 3^H, fe^r ^(yield)-^ ^ SU, *3 ^7># ^# ^ & , 
£fe 7>^}5L^- ^-^Sj- l5LiM Afl ^ H IS 

H o^°l l^*}. €■ 417} Is «o v ^^: ^ -fr^l f^l ^^r 

^o] ^]M\o]j L) n. ^o]Si o_JJf 7 } ^#sl ^^g- $^*rfe ^! cj^}; ^.w. ^ 

^ ^ ^ -fHSlI #3 Aj-^o. o.^^ yVtH-o. ^ 2 ^711; -fi-^1 ^6fl 

ISt S%1*>J1 o]* BflB]^^ ^3 #7fl; *flE^€ P>^3 1« A>-g-s]-^ Alzj- ^ 

*m ^ ^^^-ar ^ -f^-a- ^*Hr 14 is. ^ ^>$a^ ^-t- iTi 

*Hr 15 #1; ^ -B-^11 ^3 ^Hfl, nH *^ ^^sl- 1^» i^SRr 16 

^11- 3L^W. 

£ 8 
[A^ojol] 

oflS-S), M-it i^H., PRAMCPhase change random access memory), 0UM(0vonics 

Unified memory), ^3}- *\}3.?) IS ^ 
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v\]3-?l i^} ^ ^ls ^ {PHASE CHANGE MEMORY DEVICE AND MANUFACTURING 
METHOD THEREOF} 

£ l£- ^efl 7)^9] ^> ^-S^l *}- 

£ 2fe #€3- ?flS.sl ^^SKcrystallization)^- ti]^^^- (amorphizat ion)°fl 

3th 3l°1^3 7\ ^(mechanism)* i-MM^. 

5. 3£ ^efl 71^3 # ofl^ n]^ s.^^ ^16,420,725^^1 7flAl€ #igsj- *fls.5j3 

£ 4^ ^Hfl 71 #3 tb nl^- ^16,337,266^^1 7fl^m #€3- ^2. 

£ 5^r #2fl 7l#^ 4f *V ^ 7 fl ^-§1 ^12002-0016054^^1 7 flAl^ # 
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£ 8°lH-c- 3fl^ ^*fl M-i^ 37} *^(nano-sized 

pore) ^ <8^-g: -f-tt ^ ^tr # ^ <3<*^ ^ 7l^* 

£ 9tt *V t'HMt!' 41*1 4^ ^Sl- nflJiE) ±.7\2\ ^S r 7l 

S. 10a vfl*l S. 10h^ £ fl w>^-^*V ^A] ^Eflofl ccfs. #1*13. nfla.^ *q 

£ 11a ifl*l £ llcfe fr^Mtt ^^1 ^3H1 ^ tf£S* ^SLz) *)1 

£ 12a ^ 51 12b^ ^s\- nflS-el ^12 ^ f^l A>-g-s1^ ijt <a = fl^ 

£ 13a xfl^l £ 13f^ ^3 #€sr nfls-s] 2)12: HH^tb ^1 % 

Efll- ^tb^f. 

£ 14a tfl*l £ 14c^ £ 13°fl £Al^ 32}-^ o^s] ^ uif^^- oflAl^. 

£ 14d ifl*l £ 14e^r £ 13<H1 -£A}5} uj-jg o^o] ^ ^1^ az^ofl oio^, e}=. *V 

£ 15^ Sj-Jf ^d\] no}3\# «§^-g- A>-g-^ ^-f oil T ^^"12fl^ A]^ 

-2.^1 u>^l (misalignment margin) ^tfls] jL^rl- ^tb^f. 



39-5 



1020030049898 #^ 2004/2/3 

<i7> •& ^^-({Rft-fb) (phase change memory) ^ H *fl2: ^tr 

3J°.3.*1, icf tfl%= ^XV6H 2jt5U, ^#(yield)-ir ^ SU, ^ 

^7>» ^# ^ ^o.^, <?Hm ^H3^r ^fe 7>^*>£^- s}^ t^a] ^7}o) 

<is> ^ptfl<g 7l7l^ iL-g-ol SK^ofl oj-e} Blfl^ (non-volatile) °fl2.^ 4i7>^ ^Jl7> # 

(flash memory) ^] <h] ^ tJ-o.^^]] nfl2.E| (ferro-electric memory) , 7>7l v\] s. &| (magnet ic 
memory) ^ A 0 Vl £2r "flS-Bl (phase change memory) 7> *>AfltflSl °flS.e}5. ^-^JI 

Jf-§1, 4^5)- pfls.El^ #HflA] ^12^7> 7}7l3i <^H1^ A >-§- 

3^ *lRK^ 105-106 2)) gj 3^ A] aL^^o] 3 ^ *fl^ ^ 

<i9> H]2.e1^ ^7flq-°l-B(chalcogenide) Tlll^ ^flsf A>-g-sf^ nflse| i 

7>S.Ai, GST(Ge2Sb2Te5) A o v, ££|- 7fl^.^ ^ ^ (crystal line)4 «]^^ 

(amorphous) A>o]ofl^ 7><*^ (reversible) 7fl£.°M wl3j^«J *1H^ 

«l*i3r(resistivity)°l feo r *lfe ^o] oj f nflofl:^ til^^-o] ^o>^lcf. oje^ 

^•^Sr a^ty- £aHfc °l-§-* r ^ c^ig c-llolEi7> 7-R VJ I *r 5^1 €4. 
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<20> iE. 2^ -^Sr ^^^sl-(crystallization)^ ti] 7j ;§);§}-( a mor phi zat ion) 

o^tt ^o]e^ t^V 7l ^-(mechanism)* M-E^flJL $X^. «>^- ^s}- *)12- 

eHH^b ^7l^ ^(electric pulse)^ ^7H1 #€3* aflS.^ 7}<lcy| sgsflxH, ji^ 

^ <?]7l-*H #7] -g-§-*j ^o.^ 7><lS>JL ol^ofl ^ 

(quenching) «1 *i ^(amorphizat ion)7> °) ^o] ^t}. 3f&, T^-ff- ^ 

^» "^HRr w 0 >^# #£3- (anneal ing)°l ^1^-^^]^, =l 4 

^> Vl £2r *fl^ ^ ^(crystal li zat ion)7> ^-t-^^I^t. 

<21> £ l^r #Hfl 7l^S] ^izj- nfl2.el ^7> ^ ^^Cf. o^Sl «^tiV 

^^1 DRAM (dynamic random access memory) =?-2^$\ -^a>*V ^^f 7)^±S. DRAM^ ^ 

^l(cell)* n 1 ^^^ TlsflAlEl (capacitor)* ^%>(phase change resistor tfl*l^r 

^sol^. JE lofl jeX|*1- ^efl 7l#^ #i£3j- v\]3.z) ^HM^ tr 7fl^ FET(90)S}- tr ^ 
A o Vl ^2}- ^%>(50)ol i£<Q v\]3.?) ^(cell)* , #€3- ^%K50)^ ^7^ ^Bfl(jL7^V 

^ 7-17-]%-)^ cflo]E^7> 7-1^4. oje-]^- pfl2.el ^ ^-7] tr <^H1 1:4*}^, tr 

7fls] cfol^cst). 7 fl£| *]^§- 7l^o.S -§- ^ ^-^tr ^€ 

<22> £ iofl ^a]^ DilH.el 4i7>^, ^sl^ 7l#(5) (trench) i4 -g-e] 

(isolation) ^S(IO), 7fl«>lB "^«Kl5). ^J= e}°J4 7flolB(20), 4ii £ S. 

e*lSl(12)(14)* $^*ruL, Till %<&*H23), H]B ej-oi-g. ^ *(25), «1B eKl(30), 

(40)^ ^i^- 7flS(45)S ^ 711^ ofll- #<H, ^^1^-, 
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3^ ^S.7V ^>-g-€ *r SU^h 
<23> ol«4 ^-o] €^-(45) $H ^-^S)- 7HK50H ^^^cf. ^Sj- ^*J-(50)°fl^ H 

o^-Hr tf^Sj-fe £ 2<^) ^S. ^^"(45)4 #^3- 7fliL #(50H 

*}tt ^ e*HH ^i-Ml Bl^cll, ^ ^^"(45)4 ^^(50)^ ^ ^^o] 

<24> # ^ T-flS-^ ^^-g: ^ ^JL, 

^cH ^ (margin)* *fl^*M fe£r *3^* £* ^ Afls.£ ^ zl 

<25> £ 3^ #£fl 7]^9\ *V ofl^Ai *1^ JMH^Ji ^16,420,725^^1 7flAl^ ^5.5^ 
^ ZL wj-^-i: M-Ef\a^-. (f)°H v\}5LZ) 

(150)^) t}^- #^-(145) -4 7^(150) A>ol^ ^^-i- #o]7l iflSH, *>^"^ ^ 

#(140H1 -fr#*H ^ ^ ^ ^^Hl ^(sidewall)(142)* ^> 

<26> ^» *fl2:*l-7l ^ , (a)£f , 71^(110) $H 

-fr^l ^(135) ^ #(140)* ^*}3L, ^ #(140)* cfol^c o. a - 

^eh ^.jjL ^^(fiiiing)* ^Itb 7flS(l90)S ^-f^l, <>]» ^-^-^^S. ^i^tb ^, (b)<Hl £7.1 
^ «>2l- ^-o] ^ t^-g. ^-(140)* ^^W. ^^-g- ^-a- ^o) Aiz]-(etch 

back)^H (c)^l^Sl- #^(142)* ^^*>JL, *>^- ^ ^^-(145)5. ^*^. c^-a] ^ 
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^ 4sL^t v}^3. ^^V^, (d)sf ^-o) ^tfcH] i-el^H^L =§r«Hl ^o>*l 7fl^ 

«• £fe ^ 3^(145) ^27} ^^€4. II $H (e)sq- ^<>1 ^^.(150)7> ^sU, 

o]3f. sflE^ 7^ (f)^- £o) t *|^(150) £ W ^S(155)7> ^ 

<27> A 0 v^tv Hfsq- £o], ^.(140)<H1 ^(142)# ^*Hr A}-g-^ ^.f, 7 fl^ 31 

^■i- #3, 7]^S] i^ZLefl ^(lithography) 7]^* ZLtflS *HKl50)4 
^ ^(145)3 #«J ^ SlS-M". 1- ^^(142)^ -fr^ 

(142) ^ 31 ^(blank etch back) ^ ^7>^<y c] ^-2-^711 3q<H ^ #7fl 

7> tH 51 Jl, ZL*?V^ 4^-^711 ^cf. HL*V, ^ofl o^sfl 145) o] ui^f 

*l7fl SL]°] 7)^9] £ = 7%sL£_ A}-g-5^ ^ ^-ofl Sl^H "Qr°] « ^oj^Cvoid) 

^3 8M ^4-7l7> #A] OjB^*lfe °.^^ol o}^ Olsq- ^ ^.g. ^Aj-ofl A^lib # 
-8: S^^l S&tb, *(145)* ^Tfl ^4 ^*<H ^ ^#3^ *^ 

(149)^r * ^Jf^o} a^iic]- ^xjTfl ^ofl rtj-B^-, 7fl^ofl S]^ * #*H1 $1 

o^o] iLojjEi ^ = o] ^^a^ , Aj-i£^ 7fl5-(150)^ ^-^-(149)^1 

< 28 > £ 4^ #2fl 71^3] rf^- tr <^ls.Ai u]^- -Ij-^Ji ^16 ,337 ,266^^1 7flA]^ oflH. 

ejsl ^ «o v ^* 51 a] s} Aj-^sj. *i*j-(250)^ ^ ^^(245)4 

^S). 7^(250) a>o]o^ ^ ^^-8- #<^l7l ^ *(235H1 o]^ ^ 

(double spacer)* ^ ^r^°-£- tb4. 

<29> -a-s^iL^, ^ (a)<^l a^ ^-o] 7l^r(205) -^-^^1 #(235) ^ *(240) 

* ^^H, X)l -ff^i^-(242) ^ sJ^nV(244)*- ^^W. o]^ ; 3^^^ 4i3 $M ^z^ 
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*H ^ ^S(244)« 1^>S ^, ^11- ^11 -S-^^M: a^3-°- 

S (c)^- ^ ^ Sl^^Hl ^tt ^^(244)-!: ^TifV ^, (dHH 

sq. ^-oi *}Jf tg^ ^s.^ #*W-7]Hm ^pRCMP) f-2l 

(planar izat ion) ^<$|SH , (e)sf ^ ^(245)°1 ^*Rr31, 

°H *!-¥- 3^1 «8^€ *(240)2] «]s>^ #oll-7ll €^f. <>1*, (eH 

*| SLif- h>«4 ^-ol #1^3. t^S} sflli(250)5il- W ^q-(255)°l S^^tf. 
<30> ^in #(240)* ^ t}jL , ZL vfl^fofl £.<s] zlT^ ^ti^Hr ^IHH 

A o V #tr £ 3<Hl <4M€ ^Efl 7l#Sl ^-fSq- 7l^-^ol o>o]clol^ -B-A>€r>l+, £ 42} , *fll 

-fr3l5}-(242)^r ^Sfcn. H $H ^ ^(244)* ^1# f^M^, 3^ 

51 §(235)21 ^^ofl til<5>ol Jil^ D} aj^o) ^l-o. 3. o_ ^ ol^ ^ol ojcf. ZL 

e-lM-, 01 ^oiHJE, ^*a* t§^s>7l fl*H *0i -fr^^r 3H^3 ^aj- g ^izi- ^7} 
^jllsH ufl-f §-^l7V Sa^, ^3 °-5L ^^51^ #(245) 

21 H7l7> Zk*}7H ^ 7fliL« a.ol^ ^11^ DlHl^ 4i>7MS ^B^l fl>fl 

<31> i 5^r S 4^ #2fl 7l#(nl^- s.«l ^. 7 fl ^JS. 2002-0016054^)21 *V ofl^ , ( a )sJ. £ 

©1 7^(305) ^1^1 2E*ll fK310)ofl n>ia(311)« sflB^(pattering)«r ^, ^ ^z}- 

(wet etch)* -f-*H (b)^ ^ (tip) 4^^.(311)1- ^7)& -f , (c)4 

-fr^i^l #(335)* ^^-*><^ ^ ^(planar ization)*M, (d)2f ^ ic$& ^(345) 
(e)2l- Qo] ^%V( 350 ) ^ ^J-Jf #^-(355)* ^^*}Zr 7)<£o) 7 ^\X\z\o] 

<32> £ 52I #efl 7l^H^ ^ ^zR W et ech)* ^>-§-*>fe 

S^O S $>M-, ^ ^Z]-^ ^]o]t}7}7} nflo. ol ^o. ^^o. S ^ oil- ^>ol 7fl^ 
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^ 91^ ^ 7>^-«_V ^£2] ^ ^(margin)# 3^th*fe 

<H3£ <a°14. ^ ^ 371 ^ i£<>H^, ^|ol3t| tflsq 

^7^ A>o]ofl f ZLBlJI *V $Ms)£j. ^|o]3E| ifl S] ±7}9\- ±7} A}o|ofl x}o) 7 \ 

^ 9X°-*\, , ^^2] ^(distribution^]- «HI*H flfe o] 

(yield)-§- <£Sr ^ ^ #7}«- v£# ^ 91°-^, 9l^& i4 ^H3* <Stt 7|-^> 

c^. ^ ^gj. nfls.^ ^}<>] Afl^-o. ^ ^ -j_ ^ s yj-^^- ^^-§1-71 ^t!: ^°iq. 

^ -fr*l*ll f^l ^ ^S^l-OlJl, ZL ^igoj ^O^rr <^«- 7 > 

€^§r ^*Rr *fll #31; aj- 7 ] *d^- 5 A o v 7l t}^- -B-^^l #3 o- 

*Rr ^13 ^T^l; ^"71 sflE^^ v\^EL *flfil- *>-g-*M ^ *l*8*H, ^7l -fi-^l «| 

^Hl, #7) m ^711^ #S Al^oflA^ ^5)5^ #7] ^ A^ofl ti}*}^ ^ ^ 

3# *H1 ^*Hr ^4 ^-71 pf^a 7fl^. ^ ^>oj^ ^ ^7i^ ^15 

^ ^"71 ^-^^1 «J"^ Aj-H-ofl, Aj-7] *hi ^^-s^- ^-^^ ^^-1- ^^*>^ ^16 
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<35> .M. cfs s> ^Tgofl cq^ ^#5}. DflS.iL] ^ *fl2: ^ -fr^l 4r°fl 3 

<£*f ##°1 l-e^>olji ( zl aj^s. «JJf7 r ^ *l^-t- *fli # 

^1; *}JjL * ^-71 ^ -fr^ #^0. gSL^ -f^l # 

Til; -*7l -fr*I*fl ^ "}i3 ^fl^-l- 53^31 ojl- sflE^^Kr *)13 rfTj); nj^l ^ ifl 

i# ^1^1-71 #7l ^E^sl 7flJL# ^}~§-*H #7] -f}-*}3l 

£-ofl ^-«-^o] ™.$]M. cj7fl-^7l^ AV 7 ] d|4 ^AJ- jae^ ^"71 afll 

#7^ Al^ofl^ i^S^oi #7] ^ *)*\^ £fe 

-; ^-71 4ia *fls. ^ #<>}9X$= ^ ^}7]t\^ ^5 #7fl; ^ #7l 

^ ^7} ^oMMl ^#S}- ;*flJL# 5I^Rr ^16 #711-1- if-W. 

<36> <^7}*], ^-^SJ- »\]5LEJ\ ±*} A oM ^1 #7^: ^7} t}^- -fp^l f^l Efl o] 

(taper ^*Rr #7)1; #7l ^-^1- *fl-f£L4s. ^ TflJL* 

5I^Rr #711; ^ ^"71 *}Jf ^#SH*H, ^71 ^ ^ *b3. t ^7] 

^ 3^ ## ^^4, ^7l f>}^ # 

7) %^7\ Q£r ##°1 ^#£);SM=- ^ #7111- S.^}^ ^M, c^H, 

^"71 Eflolsl^] >y- 7 ] ^>«. ^>#ofl o^}<*1 ^ ^-^^ ^ D > 

<37> -a ^t^oi ^-^gj. oflasl dii7> ^2: oj-^s] ^13 #7fl^: El^liH ^--8- ^ 

^*r^ #711; ^ 4 v 7l #slnl sll^iH tq-ofl ; sflBl ^-#^-2] ^ i ^olHS.^ Ei ol§}oi 
^l^rl- ^ i^ILt A>-g-^ sflE^^ #7111- SL^t}^ ^ %icf. 

<38> ^ ^^21 Aj-^sl- ^l-E.^ ±-7} ^ S ^"71 *f|4 #711^: ^>7l sflE^^ nfi 

EL 7>>-g-^H ^"71 tiV^cq ^-^oll ^^9J nl/fl ^AV «^i- ^^^>7i 
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#71 -fr^d^l t-e^W ±%*}?}±= i&Tfl* S^-sR? 3}<a 4 s Si 

<39> gc^, £ ^3 nHJ2.e| ^12: «o V ^ #7l *fl4 #31^: #7] 3£flB]^^ 

3 A>-g-«H # 7 ] o_^] tiVnV^ « ^-Jf^al u] Afl ^> ^^^ 7 ] 

^flSH 4 V 7l -fr^l h=.%Q JH£* 7>&1^(UV)^] ^7^11- ifJ-c&Hr *r 

<40> Et, -g- vftS-Z) ^> *\}2: ^"71 *fl4 #7^: #7} 3flE^^ ^ 

3. TfljL-l- *>-8-«M -B-^^l -¥-3-41 "^M^ BlAfl ^$1* 

^7] -B-^^l ol-g- ai( ion-beam) oil i^l ?]t= #7\)W S.^}^ 
^ 91**. 

<4i> ^-^^ ^*>7] i£ 3* A o V ^sl- ^1S.H1 i*>fe: 

#^1 gji, ^-7] *Hf «l*H ^ &*m^r **oi -y-71 

^7} -fr^l MVnV^ ^>«.ofl tgA^Q ^V^SJ. 2}]£}-g- i^Cf. 

<42> -g. £E cf^- *V ^ofl o^*V ^v^^. Dflsel di*Vfe: <5>^f -fr^l #7l is}^- 

-fh^l #<H1 3<H£ ^ ^d^; ^71 <5>^f #^1 ^Jl, ^7l <5> 

* 3^ ^?H1 «1*H ^M°J *H1 ^J- ^-^7> ^i^- Jflif ^1^> 

71 ^-^^1 av^; ^1-71 cl ^| ^> w^ofl 3^SH ^1-71 4f^*H ^^1 
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<43> °)7}*\, ^7} f>}^- #7} -B-^^l 3Ms| (taper)*! 

<44> C^H, ^71 ^ ^7l -fr^Sfl <a«-7> t5}3PH) ^# 

< 46 > HL*K a o v 7 ] ^-a-^o] Pl^} Jf<^: a o > 71 o.^} avui-cq ^«. 7 |. o]^ *]( ion-beam) 

<47> ol^oflA^ If^ofl ^r^tr ^^trcf. 

<48> £. 6<>1H-tr £ ^r^tr tb ^^1 ^3H1 *r€- -tf3S|- ^£s^ i*} ^1^^ 

cf. £ 6^ <§3H>Hfe 7-HK550) ^ofl <aJ# CMOS ^-*H FET(590)7> 

551^, ^2fl 7l#S] # l7fl^ H^^l^Ei^ ^3\- Z\^o) t£<£ 

v\}5-E] JL 9X^r *}-%-^ ^^ltb^r. ^M-, 7-KK550) 

^11- -i-^, £ 6<HH^ ^7.} ^( isolation)* STKshallow trench isolation) 

^21 sfl-g^rS*! 1 ?!:, <42r L0C0S( local oxidation of silicon) ^ *W 

^-2i7> A|~g-il $1-^-^, FET(590)1- ^>>-§-^] &JI BJKbipolar junction transistor) ^ 
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^ *$\% ^>7> qqig ^5. 9X-$r-& #-gr°H=f. i|o}7M, £ 6^ -^Al ^Efl^ ^1 oflA] 

£ 621 ^Eflofl^^, #(535)°1 3^3<H SV^M CMOS £3*1*} 

*#*fl #(535H1 ^ *(540)-S- $>S*raI <5>Jf ^ ^5.3. *fl^ *r^f ^(545)* 

^tr ^S^. 2Ltr, *H?- €^-(545)4 on- f^j-ji flfe -fj-^l ^(535)^1 £^ 
4r€*fl ^ v (537)# ^«l^-uL $14. -fr^) «W537)£ #£3- ^^"(550)01 ^ 

3. *£<&£(5.^ -fr^sfl ^(537)°fl *§^€ "Hltr ^(pore)(548)<^l ^^nl; <£*>7> 

AiS. ^#S]£^- tr^f. D M1 * : §-(548)^r -a-Afl«l y c v ^°fl 

, ^ < a-°l , ^-71 5fli(path)« *fl^*H #^3* 7^ 

(550) ifl^H ^-71 ^ ^\£<q ^<*HHnV ^^7} <£°]Tg ^ fts.^ §H 
5L -tf^Sj- uflS-e] ^*}7} *r *}xr 5£tb, ^Sj- ^^(550)^ # 

W #^-(555H ^f]^ 5^. ^(555)£- tfigSj- ^^-(550)4 -g^tr 

as ^-aH ^a}-, sflE^ Aiz^ t]*\ ^5. 9X^, 51 3^ (f)3 ^-ffif £o] Aj- 

^ ^%K145)<H1 # d) €■ -2.tH3H (overlay)* £ul ^"^Sf tRK 145)^1: ^ 

^€ &i=r. °l^tr ^S.&l $^5L*\] 14s ^t^Ho] 4 -f>- 

(overlay margin)^ ^> ^31^ ^^.^ ^ 5^ 

^1 ^1 tr^f - £ 7$) ^Efl^ ^>«-oll CMOS FET 7} o}^ PN cf ol^.= (690) 7> ^^^^ 

44 ^o.^, ^-^^11 ^(635)^1 ^bh ^(640)* ^-fal ^^r *>^- ^^"(645)4, ^i^ 
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(645) #3 ^ -fr^l #(635) -fr^l ^(637)^1 ^^J^oL, *H1 ^(648)* 

-f-*H ^ ^^"(645) *1*(650)°1 ^3*1, v)/% -f-^-(648)°l ^ 

<5i> ##tr S. 6 S. 72] ^ a] ^EfloflA^ ^^-(545, 645)^4 ^%V( 55 o, 650)^) 

a}°H*1 ^(548 , 648)£r ^MSI 3fli« ^l^r 0 } ^^-i: *fl#«\2.3.<H 

iS. *m*Kf S^-§- *}*} ^4. °13tr SJ^M ^fr *fl^*r ul^l ^(548, 

648H *H^3^r 3£r ^cf. *^°] oVqc^jE, ^(537, 637)<=H1 ■5J^M < ?1 

<52> £ 8<HHir ^ 3fli £ **3*IM *IM3 M-^ 37l -f-^-(nano-sized 

pore) ^ ^n 3 -^ ^ ^ ( locally damaged area)# -f-tr Sf-¥- ^-fr *-§•( local i zed current 

flowHl ^ 7l^# ^^tr4. »^(648)<H] ^#5)^ ^-JfaJ # 

ff- JL#ol cg^(647)* ^n*)5L %-<£*}7]} *r XZcf. ^o Vl £S|- *) 

*J-(650) -Mfe u}^ ^-o] Jf^o] #i£S|- <3^°1 ^^^cf. ojsq- ^-o] #^S(- 

<53> £ 9^ -& ^- ^A] ^Hflofl 4^ #^3]. ^2,^ ^7>^) ^-^^ ^^^7l 

A>Al£olc]-. ^^. (645) o] z}-Z]-o] ^25] ^o. ^a^ £ S sflBi^ 
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ZL $H -fr^l «}-^(637)ol 7i*<K650H n^S. 

ol nfl, nlAfl -f^Lf n]^l °3<3* ^>-§-^>fe 4^ #3-2-3.^ 

^Hf ^^"(645) ^--T- 0 !] tfltr #^tr ^-^^ P >^1 (misalignment margin; overlay margin) 0 ] *fl 
^3*r 3* °l*fli> ^ $Jcf. ^ 5E^r *H1 °3^£: H ^]^ol *}*L ^^-(645)^ 

^ ^^Hl «1*>^ *M ^°}^. S^, °lsltr °H1 *H1 ^°4^ ^ >J f 

°fl ^(650)3 5. Mrtr £.^1 *r*l 0 l ^-fr* ^-^V 

^ c-flcHi -H-El^Tfl ^-g-*H, ^5LBl ^(yield)* 01 7l<^ ^ &r}. 

<54> £ 10a vfl^l £ 10h^ -g- tr wj-^tr *3a1 tgBflofl 14s. #133. ^5.3 i*} ^ 

2: ^^l tr <i» ^^tr4. sfl^^^ *r^3(746)# ^ ^^Hl 71^(710) 

^j-ofl ^(745)* ^tr^CE 10a). °H , 7]#(710)£: -fr^ , *r*M<H, 4^ 3=fe 

7l^r ^-o] ^ ^7} 5^1 ^, ol^^r 7]^- $H *W ^*r°J ^€ 

cf^oj ^w. ^^s.^. 5L^>^- ^£ ^(745H =l ^^1 -R-*i 

31 #(735)* ^grtr ^MIS 10b). ^(745)* <8^*>7l 

H(746)7> iSefl^l^H ^ol^, -fr#*11 #(735)* ^*}7] °l3HI J±* °1« 3 

n>^ 3 (746)7> f-°l n>iia.(hard mask) Br ^ °1* ^1^^ ^.8-7> 

BS £ 10b°+ £°1 H -B-^i^n #(735)* €4. ^-°-°ll ^Sr^i^ °l^ltr 

<5> = n>^^(746)^ CMP ^*l#(stopper)^-5. -fr-§-*>7fl *r 

<55> ol^ t CMP i&^r <^l^l^(etch back) -f-^l ^* ^-*H £• 10c<^l «>^r ^ 

°1 ^^:tr ^^tr^. n^M- °l^r ^ 

^ ^^(^1 ^^ziEfloi] ^)ol 6\v$# ^o]7H 91^. °l^tr ^i, 
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BPSG SOG -f-^ -fr-g-^ AVsj.^ A>-g-^c^ 33$. ^^2] ^*J^>£^ ^ ^£ & 

4. 

<56> £ lOcHH^ ^>^a( 746)1- ^l7l*V «i, S>Jf #^-(745) °]# t^r^- 

. SUfe -fr#*fl #(735) -fHM ^(737)* 

a ^^(780)1- a^tr ^(5. lOe), sUB^^- ^a]*Vc|-(£ 10f ) . v}^3L ^^.(780)3.^ IS. 
e^liH c -l°m ell^liB ^-g- Hit!" ^ *}^3- *fl^r ^}^}JL7} *}±r el 4: 

ZLHflSl ^§ofl ^ ^^*V ^ ^^W. ^-^-i" ^*}7l £ lOf^l 

sfl^l Sl*H in#£]^r W>^^ ig^ol <5>«- ^^.(745)0^ aVt£ ^^^.cf nfl-f ^-c> 

o> <5}HS, o}z]i£ ^ 37)21 ^^s}7l ^3H^r ^xV'lKe-beam) £\±.m%z\^ 

0 1«HM M"^ ^fl^(nano-imprinting) el 4iZL£fl5il 7} 

<57> u)-^ Hl^ZLefls] I£ el^ZLSfliq ^<2} ^Tfll- ^-^-s>5i 70nm o] ^>^| 

^ el^ZL2flJ£|, = -^111 ^S-W. (proximal probe) El^ZLEfls), ^ ^1 (dip pen) el^ZLHfl^ ^ 

el^ZLEflS) ^^-8r ^7>Hj Bl^^lEflSll ^ f-ofl H] ^ S 7 ] ^ o] ^ ^ 
7}7]B_3. V}*)} 3,7] 2fl^ ^#21 ^Aj-ofl ^ ^A>A^ 7>^l^A-li 7 )&cj\ IS 

<58> tf^tr l^^l ^^2)- ^£Sl i*} ^*}7l , ^ Vl ££)- ^5.^ ^flS # 

12a, 12b ^ .£ 13e^l «f2r £0} ojs^^ i^H(stamp)l- ^r-§-^>^ , 71^: £1 

01 ^ #el^ 7fl^.(^li- #01 , pmma ^)ofl *H1 371^1 ^^Al^ltf. 
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<59> ^v^o) ^ E]] oi) a>-§-^ 14^ ojHfl^ ^H*r, , M-^ 3.71^ BH^-g. 

7>*K*M1, *\*\] ^^^>7l zfl^ nfl ##0^) >^=» ^^^>7l ^*H, ^ 

€• 14^ ^fli^^H *\}^ M M-ii 3«H €■ 

= ^l2:«o V ^^r, fl|6l3Jj $H ^7>«] B^ZLHflS) ^<Hl ^ *IH ^^*>J1— ^ 

7}x\ zfl£i£: ^^*>J17> <5>^ -g-zKnegat ive) *H€«9 — , 0 ] sfl^-i- a>-§-^ 

^ 7]# ^^tb ^, ^5]€- ^Sj-^CSiC^), ^nl!4(A1203) ^ ^ 

nl^l sflBl*^ ^ZJ^JI, $\$) AVs)-^- i o a VH C ^ - uv^ ^S[^ ^ 3) 

olsj-i- ^sj-sl <^cq Aj-gj-ni^ o a VB D)l | ^ rq- 3 6\) s.t$ (bonding)^ , ^ 

3. S.^- ^Zj^H ^7^°_SM| oJs^E ^lStbcf. ^^7>ofl o]^> 

:n°>£ 0)9)- ^--g- 14^ ojh^e ^^H. ^2:«J-^^ -€^so^ -o^e}- u]Afl 7>^^ ol-g-^r]. 

<60> £ lOg^H^ e)4lZLEfl^ ^-^ofl o^c*) i^s} 3flE^^- A}-§-S}ct] ^-^ 

*f| avni-oi ^^^V ^41- JE^tf. ^i). nlAfl ^(748 H -f}-*!^ ^ 

^^cf. s. lOt^H^r ^(748)-i- -fr^l ^(737)3 #-*jLofl ^-#2}- ^flSf 

<6i> £ 11 ifl*l £ iic^ *M1 -§-^(748) cfl^lcHl ^(747)^- -fr^l ^ 

^ v (737)°fl ^HM ^flif *fl^Hr tf-E- ^^fl» 7flS^>7l ^ 

aj-^o] ^AltVc}. S. lla^l^i^ -fr^l ^(737) ^<^1 ^fl€^- ^><^ , 

-B-^^l ^(737) ^^<y ^ M-E^vflcf. ol ^4-, 

^•^^ £ 10a ^^1 £ lOf 2}-^^ Tl^A^ ^ ojtf. £ Ha 
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°\) 5L*}Q 71 #5^KplasmaH i^l^TiM-, o]^ 

^(ion implantation) ^^-ir 7} ^ o],g- «Kion-beamH ^#^0.5.^ ^ 

#b^z,p># ^ £L°H, tef^} ^^CHas^, rie, icp ^Hl *1RH 

9l$r ?A-8r 4h£: #e1-^>l- A>-g-^ 3-Hr, efl^liSM- IS ^liB f- 

TflS.^ r^B^ (strip) ^ (ashing °15}-Ji:£ Hl^^M -f-^ #*1 v)H*l 

€ ^£ sa^. °1 -8-31*11 «W737)°1 -N^fe- ^1*>S.^- -fr^l ^(737)^1 
-g^Ml «f£f 7>^7> ^1^^ ^ 

<62> ^cHl^i w>^- ^ol. U^^l o]Afl -f-^ n]Afl <^^^ ol-g-^- ^s\- 

£ 12a §J 12b^ £ Aj-^sJ- n||s.El ^flS ^ ^ ^ ^^nefls] Al^l 

SL^Q ^(misalignment margin)^- HAl^tf. £ 12a ^ 12b^ Qo] #^-(945) °1 tfl*|) 

3- ^ <8^€ ^-f^lS, £ ^4 ^-o] ol^l ol-g-^- *fl-g-*Rr 

7^-fofl^ oje^V p>^l ^ jLJ^o]) Sl^H AUl^ £<y - oi 711 =U °l^r 

^Aj-Al^ ^o. ^ 7 |. S olol^lcf. £ I56fl^ ti^ Hj-fi}- *>-^ 3^(845) ©1 Efl °1 ^^1 ^ 

£ ^JE-ts- ^€ «f^3 14^ Pl^r ^ <r SHrtfl, o]s\. Q6) 

3M*l*l %<%zfcc: *Hf ^(845)3 #^©1 bl^r ^<H*l?fl 5]7l nfl^-olcl-. 

Str, ^©l^ ^-1: ^*Rr ^©flfe *I^(845)-8: ¥ ^ISI 

^(filling)* , a.©l£.(void)i4 #4 (seem) ^-^ ^ 
o] si^s <a^r 3XA. 
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<63> s. 13a tfl^l £ 13ffe t^^l #£3r 'flS.el $ Wr^tr ^1 ^ 

Efl« ^*r^. £ 13^ -##tr ^M^lSl ^-g- ^*rfe ^4-^ £ -^Sr nflael 

2)12: tif^*V ^a] ^Eflojcf. S i3 a ofl w>sj- £o), -f^sfl #(805)°11 

^^iHH ^ £Ett ^.eq 7lE] . Eflojs)^ ^( 8 40)olM- £%(trench) 

* 3-8 #4. 3M*I* <S^*>7l <^ « 0 >^oi oi-t- ^ flo.q. f 

Slcf. £ 13b4Hfe *>^f ^ t«5L(845W s}*r°i ?m * 5E^- *fl£ ^> 

Bfl# M-bHM, £ 13c°fl*lfe- CMP ^ ^H-*}^ sg^t!: ^-Efll- S^IW. °1 

Jf, £ 13d<H] S^s} a}<2}- ^o], wVn]-( 8 37)^- ja^^H, £ 13e xfl*l £. 13f^l^ &) 

<64> £ 14a ^\*\ S. 14c^ £ 13^1 JE*1€ ^ ^ d\)X\ffrx%. 5. 14b 

g £ 14c^ ^} "HI *V-8-*H ^3 ^ sflU* ^*Hr *r 

^uEcf. £. i4d ^fl*l £ 14eir £ 13<H1 3E.*1€ ^ ^ ^*\] 91°]*}, 

^flS. <8^(PC layer) a>o]^ ^ <3«3^ ^3 S^r ^ 

^ ^ A o v #dttMl ^iiHreset current)^ #±*}7ft 

nofl ecl-e} ^-^s)-7> ^^M-^ cg^^ *-z)7} #±.f>}7\] s\JL, ^(set) ^ sl^(reset) ^ofl^ 
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3^ ^JaHH ^3*1 &tt^. gc^., ^-7] qj-g-i- ^^^7] 

3lL> «, ^3 7l^^ Aj-tf^ ^^>J17> is}±r -=-*H o}^ t o]^d\)X\ ^ 

£ £ »^°] ^r*Rr 7l#^H^i -f-^ *H 5U<H 7l# 

3 ^-S- ^ ^3 iflalM ^3 £1§ £ ^^o] 7>^}JEL3. ^7l ^A] 

<67> m. ^.g-^H tfl^ ^ ^#(yield)# ^ XlS-^, *3 

^7># ^# ^ ^o.^, i7} S^o. 7 ]-^^ £ S. ^ ^^5)- nflSSl ^7><2} 
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#££)- v^slb] ^> 31s 5d°H, 

^-#*ll ^r£°l f-e^H^, zl #£<3 o^«. 7> s> 

^ ^-i- *§#*Hr 31 1 £31; 

#7l ^ ^ #7} S>Jf -f^l #£^ £J£^ -fr^l «VSV^- tg^Kr ^2 

£31; 

#7l -ff^Sfl MVnl- o^ofl p> iH 3|^« S^^>Z1 OH- BflEi^^ *fl3 £31; 

71 31 1 £313 ^S. ^#£]^£ #71 ^ **^<3 #£ofl Wl*}<^ ^ ££3* 

*S#*Rr 314 £31; 
#7l p>^3 31s ^ ^>oi^ ^ ^Tl^fe 315 £31; ^ 

#71 -fr^l #-M, #71 *H1 f-^-g- ^^-£S Aj-^gj. 7fl5Ll- 316 £ 

31* i^Kr #£s}- uflSel i7} ^12: . 
2] 

o-^j ^ofl ^^}o]jl, ZL #£Sl ^6\s. <^«. 7 > 

« *i^g- ^#§>^ XI i £31; 

#71 ^q- £ #71 <5>Jf -B-^Sfl %2\ #£-fr £51^- -fr^l ^^M: *8#*Kr 312 

£31; 
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*1^1 si* 3flit XI^^M jfl*H, #7l *\^3- *H5.» -R-sl 

*fl ^f^l SJ°M*1 *H1 ^» ^*Hr *fl4 ^Tfl — <^7H #7l *H1 ^ 

# #7l *)U #7)1^ #S Al^oflA-l i-^sqo^ ^- 7l ^>«. #£ofl 

#7l n>^ a *flJL # tf°}5afe aiMs^r n]5 #31 ; g 

#7l £# ^H* ^"71 #^-<Hl #€S* 7flIL» 3*3 «Hr A 

6 ^-TllS X^Rr #l£3- nflH-Bl i4 ^2: ^ . 
[^^8" 3] 

9? °1— ^Hl 

#7] afll #7fc, 

# 7 | ^w. -f^l ^ofl Eflol3](taper)^l ^*Rr #31 ! 

#7l tJ-^l- *ti-f^ ^ ^ ^flSt iS^Rr #31; g 

#7l ^ ^ *fl£L# 5g^;Sj-*M, #7l *}Jf 7.fl5. ^ #7l *fl^Hr ^ 

ofl $#l£|fe §}Jf ^^l ## ^o^S. ^S}-, #71 15^ -f^lf- ^ #71 ^-§-^7} 

^71^, #71 Bfl ©13)^1 jc||4] #71 <5pf ##ofl cq^H 

4] 

*f|l^ 3? *fl2*3 °1^ ^ %H1 5a°i^. 



39-24 



1020030049898 2004/2/3 

i^H* >M"§-*H sflE^S>^ ^^11- S^Kr ^J<?1 ^-^gj. nflS-Sl ^2 w o >^ 

5] 

AV7l ^14 #7fl^, 

A oM 4^3 ^}-g-*}^ #7} -fH^l ^ofl ^M<*] *1 

^1 ^ v ^1- ^^^>7] ^-7] -B-^^l ^#2} #e}-^Hl 7]^ # 

31 » i^Rr 53 <y ^J-^SI- *fl-E.e] ^7} *|}2: u o^. 
[$^# 6] 

*1]2%M1 5a°H. 

^•71 ^14 

A d"7l 3flE^^ nj-^H 7fl A}-g-*}a} # 7 | °-^) lfg-6\) ^-Jf^o] d] 

*fl £tf ^^^>7l ^-7] -fr*l*ll «Vn}-cq 7>£l*i(UVHl i^A^lfe 

#31* 5L^}xr 53 <?] ^s}- ^lS-el ±X\ 7)12: « 0 >^. 
[^T 1 * 7] 

^12%H1 
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#7i mi^Q 4ia ^f-g-^H #?1 ^-3^ "1 

4 £# ^#*}7l $|*H #7l -fr^^l M]-^ ol-g- ion-beam)^ 

*1 ?lfe #311- ##Sf- ^lS-Sl ^7} «o V ^ • 

8] 

##31- ifls-sl ^Hl Si«H>H, 

#7l ^ -fr^ §^ ^<HS. f^o] *}Jf 

#7l ^ £jL, ^V 7 1 7^0) ^ofl U^H ^ 

"HI #7] *H?- €^ #^*M <8^€ -fr£*fl ^ 

#71 *H1 ^6J| ^-71 n]Afl ^fl-f Jl -fr^l #Jf<*fl 

#^sj- s sfl^i-ar i^fe #^5}- ^llael ^7>. 
9] 

#^sj- nfls.sl ^Hl &<>H, 

#71 ^ -fr^l #ofl QjJjL l-e^>0] 

#71 ^ ^-i- ^Jl, #7l X^o} A^ofl Hl^ ^ fc^-fr 5* 

jf^o] oi^i ^ ^3)7} sfli* ^ll^*>7l Jfl*H -fr^ * 

#71 ^# -f$H ^1S1<H #71 -8-31*11 #^-^1 ^€ #^5|" 711S. afl^i-g- 

#^sj- oil 2.3 
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101 

^-71 *}Jf -fr^l #<*fl ^£ Efl^^ (taper )^1 ^-fr ^ 

IQtt 11] 

^19%H1 sa°H, 

^7} -fr^l ^^7} 3^ #€3* TjfljE-el ^7>. 

12] 

13] 
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#7} -fHI*l <a-^-7> o]^- ai( ion-beam) <H1 $91 
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Crystallization 



Time 
Am orphiza tion 
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Crystallization 
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Phase is locally changed 
to amorphous here. 
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IS. 3] 
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15L 5] 
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15. lOh] 



[51 11a] 



747 

[51 lib] 



747 
[£. llcl 



750 




7 85 780 



[51 12a] 

Misalignment 
margin for imprinting 

4 ► 



nano-uni riiitiiig stamp 



750 
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780 
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IS. 12b] 
Misalignment margin for imprinting 

+ ► 



napo-imprinting stamp 




987 





[S 13a] 




840 



805 



IS. 13b] 
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* 1 






13c] 
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\ / 


\ 
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IS. 13e] 



887 




880 



[S 13f] 



885 




880 



14a] 



885 



880 




[S 14b] 



885 




880 



39-38 



1020030049898 



[3E. 14c] 



[.& 14d] 



885 



855 




880 




847 



[S. 14e] 




855 




[£. 15] 

Enlarged misalignment margin for imprinting 



887 



nar o-impri nting stamp 




880 
837 
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